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MOPO>OrEHE3 5KEJIE3 IIPOHHKHOBEHHH 
y TRIAENOPHORUS NODULOSUS (CESTODA: PSEUDOPHYLLIDEA) 

© B. T. flaBbiflOB, 7K. B. KopHeBa 

fleTaJibHO H3yqeHbi opraHH3ai*HH h yjibTpacTpyKTypa ^cejie3 npoHHKHOBeHHH 
iiecTOflbi T. nodulosus b OHToreHe3e. 06ocHOBbraaeTCH CBH3b MOK^y CTpyKTypHbiMH 
H3M6H6HHHMH )KeJie3 npOHHKHOBCHHH H 0C06eHH0CTHMH napa3HTHpOBaHHH qepBCH Ha 
Bcex CTajJHHX CJ10)KH0r0 HCH3HeHHOrO HHKJia. 


3K30KpHHHbie ^cene3bi, nocbuiaiomHe cboh npoTOKH b nepejjHioio qacTb Tejia JinqH- 
hok h B3pocjibix uecToa h pacnojiOHceHHbie b napeHXHMe Tejia jih6o orpaHHqeHHbie 
b CBoefi jioKajiH3anHH cKojieKcaMH qepBen, qacTo o6o3HaqaioT KaK (JjpoHTaJibHbie 
xcejie3bi (Wardle, McLeod, 1952; Kuhlow, 1953; KynepMaH, flaBbmoB, 1981, 1982, h jjp.). 
SjieKTpOHHO-MHKpOCKOnHqeCKHMH MeTOflaMH 6bIJIO yCTaHOBJieHO, qio ohh pa3,uejiH- 
iotch Ha flBa rana, OTJinqaiomHecH He TOJibKo no CTpoeHHio, ho h no npoHCxoxcaeHHio. 
IlepBbie npe^CTaBJiHioT co6oh Mo,aH(})HHHpoBaHHbie aneMeHTbi noKpoBHoro chhljhthh 
(TeryMeHTaJibHbie >Kejie3bi). Biopbie He CBH3aHbi b cbocm bo3hhkhobchhh c noKpoBaMH, 
KaK npaBHJio, rjiy6oKo norpyaceHbi b napeHXHMy, a hx KOHueBbie OTaejibi OTrpaHHqeHbi 
ot HapyxcHoro LjHTonjia3MaTHqecKoro cjioh MeM6paHaMH (Arme, Threadgold, 1976; 
flaBbmoB, BncepoBa, 1985; flaBbiaoB, noOTyGHan, 1988; KynepMaH, 1988, h ap.). IIo 

OTHOIIieHHK) K JIHqHHOqHbIM CTaflHHM pa3BHTHH HeCTOfl 3a nOCJie^HHMH 3aKpenHJIOCb 
Ha3BaHne xcejie3 npoHH khobchhh. BMecTe c tcm cneimaJibHbie HccJieaoBaHHH, KOTopbie 
^yHKHHOHajibHO no^TBepHc^ajiH 6bi stot TepMHH, ocraioTCH e^HHHqHbiMH (Lethbridge, 
Gijsbers, 1974; Goggins, 1980). B qacTHocTH, 3KcnepHMeHTaJibH0 noKa3aHa CBH3b Mexcay 
CTeneHbio (JjyHKijHOHajibHOH aKTHBHOCTH y^enea jih^hhok Triaenophorus nodulosus h 
nponeccoM npoHHKHOBeHHH napa3HTOB b TKaHH npoMexcyTo^Hbix xo3neB (HaBbmoB, 
1981a, 19816). 

BaxcHan poiib scenes npoHHKHOBeHHH b ocymecTBjieHHH >KH3HeHHbix uhkjiob 
jieHTOHHbix qepBeii, HHpKyjiHirHH napa3HTOB b CHCTeMe npoMencyToqHbix h BHeapeHHe 
b cTeHKy KHineqHHKa ae^HHHTHBHbix xo3HeB onpeaejinioT oco6bin HHTepec k hx H3yqe- 
hhk). Uejibio jiaHHOH pa6oTbi, npe^CTaBJiHiomeH co6oh npojjoJDKeHHe paHee npoBeaeH- 
hhx HccJieaoBaHHH (KynepMaH, flaBbiaoB, 1981, 1982), 6buio pacniHpeHHe Hauinx npea- 
CTaBJieHHH O CTpOeHHH H (JjyHKlJHH XCeJie3 npoHHKHOBeHHH Ha Bcex CTaflHHX CJlOXCHOrO 
)KH3HeHHoro i^HKjia uinpoKo pacnpocrpaHeHHOH uecTOflbi Triaenophorus nodulosus. 

MATEPHAJIN H METOEH 

IIoJiOB03peJibix qepBen ,ao6biBajiH H3 KHineHHHKa Esox lucius , a njiepoinepKOHaoB - 
H3 neqeHH ceroiieTKOB Perea fluviatilis , OTJiOBJieHHbix b Pbi6HHCKOM BoaoxpaHHjiHme. 
KopaHH^neB noJiyqaJiH H3 hhh, Bbi^ejieHHbix H3 nojiOB03pejibix ctpo6hji, a npouep- 
KOHflOB - nyieM 3 apa^ceHHH Konenoa Cyclops vicinus h Eudiaptomus graciloides. 

nepe^HHe OTjjeJibi ctpo6hji B3pocjibix qepBen, a jihhhhok ucjihkom ^HKcnpoBajiH 
b 2.5 %-hom rnyTapoBOM aJib^erH^e Ha 0.1 M KaKoaHjiaraoM 6y<})epe (pH = 7.3) b Teqe- 
Hne 3-12 q, npoMbmajin b 6y$epe h ao^HKcnpoBajiH b 1 %-hoh qeTbipexoKHCH ocmhh 
ot 30 mhh no 1 q, o6e3BO)KHBajiH b cnnpTax, aueTOHe h aanHBajiH b apaJi^HT. B pa6oie 
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npeHMymecTBeHHo Hcnojib30BajiH cepHHHbie cpe3bi, KOTopbie npocMaipHBajiH b ajieiCT- 
poHHOM MHKpocKone JEM-100C npH 80 kV. 

fljiH aonojiHHTejibHoro H3yqeHHH MaiepnaJi <J>HKCHpoBajiH b xchekocth KapHya, 
3aJiHBajiH b napa<I>HH h nocjie H3roTOBJieHHH cpe30B npoBO^HJiH oKpacKy napaJibaerHa- 
4>yKCHHOM (IIAO) no TOMOpH, reMaT0KCHJ!HH-303HH0M, TOJiyHflHHOBbIM chhhm, ajibijHa- 
HOBblM CHHHM H MeTOflOM IlIHK (KOHOHCKHH, 1976). 

PE 3 yjn>TATH 

y oHKoc^ep >Kejie3bi npoHH khobchhh npefleraBJieHbi ^ByMH HeicpynHbiMH KjieT- 
KaMH, JI0KaJIH30BaHHbIMH B 3aflHCH qaCTH Tejia JIHqHHOK. IIpOTOKH >KeJie3 OTKpbIBaiOTCH 
b oBjiacTH jiaiepaJibHbix KpioqbeB (pnc. 1, 2). IlHTonjia3Ma xcejie3HCTbix kjictok coaep- 
xcht pa3BHTbiH rpaHyjinpHbiH 3Hflonjia3MaTHqecKHH peTHKyjiyM h KpynHbie oKpyrjibie 
hjih cJierKa BbiTHHyTbie rpaHyjibi ceicpeia, pa3MepoM ot 0.17-0.21 «o 0.31-0.46 mkm 
( pnc. 3, a, cm. bkji.). Ot Ka^cflOH kjictkh otxo^ht ojjHH-aBa OTpocTKa, nepexoflHmne 
b npoTOKH c pa3pexceHHoii HHTonjia3MOH, b KOTopoii oTcyTCTByioT opraHOHflbi. Kteyqe- 
HHe cepHHHbix cpe30B no3BOJiHjio c^eJiaTb peKOHCTpyKixHio KOHneBbix oT^ejiOB ceicpe- 
TOpHblX npOTOKOB H HX B 3 aHMOOTHOUieHHH C nOBepXHOCTHbIMH CTpyKTypaMH JIHqHHKH 
(pnc. 2). IIo nepH(j)epHH npoTOKH yKpenjieHbi MHKpoipySoqicaMH. 3aMKHyTbie MeMSpa- 
HaMH KOHneBbie OTflejibi npOTOKOB 3aKaHqHBaiOTCH b TOJime uHTonjia3MaTHqecKOH 
oSojioqKH, oKpyxcaiomeH OHKoc(J>epy. Meatfly oSojioqKoii h ctchkoh npOTOKOB hmciotch 
cneuHaJiH3HpoBaHHbie KOHTaKTbi rana cenTHpoBaHHbix aecMocoM. Ea3aJibHan njiac- 
THHKa, orpaHHqHBaiomaH OHKoccl)epy, BMecie c ijhto n jia3MaTHqecKOH oSoJioqicoH 
4>opMHpyeT xoporno pa3JiHqHMoe BnnqHBaHHe, HanpaBJieHHoe BHyTpb Tejia jinqHKKH h, 



Phc. 1. CxeMbi dpoeHHH 3aflHero KOHua Tejia OHKoc<l>epbi. 

K — KpK>*ibH; K)KIL — KJieTKH jfaene3 npOHHKHOBeHH«; IDKK — npoTOKH acejie3 np ohhkhobchhh; U[0 — 
UHTonjia3MaTH^ecKa« o6o;io^Ka OHKoafcepbi; UTO — uhtohw TeryMeHTa OHKOccfcepbi. 

Fig. 1. Scheme of the ultrastructure of the oncospheral rear part. 
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Phc. 2. CxeMa cipoeHHH KOHueBoro 
OTflena wene 3 HCToro npoTOKa y ohko- 
c<J)epbi. 

MB — Mtune'iHoe bojiokho. 
OcTajibHBie o6o3HaweHHH Te ace, *ito Ha 
pnc. 1. 

Fig. 2. Scheme of the apical part of 
frontal gland duct. 


KaK BopoTHnqoK, oxBaTbraaiomee jmcTaJibHbiH OT^eji npoTOKa. K 3TOMy BopoTHHqKy 
npnKpen ji hiotch c noMoinbio aecMocoM BOJioKHa coMaTHqecKoii MycKynaTypbi. 

CBeToonTHqecKan H,aeHTH<j)HKauHH xcejie3 npoHHKHOBeHHH oHKoc^ep npencTaB- 
jineT 3HaqHTejibHbie TpyjjHocTH H3-3a hx HeBojibiiinx pa3MepoB. )Kejie3HCTbie kjictkh 
M acKHpyioTCH npyrHMH CTpyKTypaMH jutchhok. Jlmub nocne npoBeneHHH IlIHK-peaK- 
uhh ynaeTcn oBHapyxcHTb cjiaBoe cnemnjiHqecKoe okp auiHBaHwe napbi KjieTOK, pacno- 
jioxceHHbix b pafioHe jiaiepajibHbix KpioqbeB, qio yKa3braaeT Ha npHcyTCTBHe HeBojib- 
rnoro KOJiHqecTBa HefiTpaJibHbix rjiHKonpoieHHOB. 3 th kjictkh mm cKjiOHHbi nRemnfyn- 
UHpOBaTb C XCeJie3aMH npoHHKHOBeHHH, BbIHBJieHHbIMH 3 JieKTpOHHO"MHKpOCKOnHqe- 
CKHM MeTOflOM. 

nocne nonajraHHH oHKoc^ep b nonocTb Tena nepBbix npoMexcyroqHbix xo3neB 
xcejie3HCTbie kjictkh Hcqe3aiOT H3 3aflHefi qacra Tejia jihhhhok. IIo-BHflHMOMy, ohh 
flereHHpnpyioT. OjjHaKo yxce Ha 4-5-e cyTKH pa3BHTHH npouepKOHjiOB b neHTpaJibHofi 
napeHXHMe jihhhhok oBHapyxcHBaiOTCH ejiHHHqHbie kjictkh oKpyTJiofi $opMbi c neHT- 
paJibHO pacnojioxceHHbiM hjipom h xoporno pa3BHTbiM KOHireHTpnqecKH ynopnjioqeH- 
hmm rpaHyjinpHbiM 3Hjjonjia3MaTHqecKHM peTHKyjiyMOM. IIo nepn^epHH kjictok pacno- 
jioxceHbi HeMHoroqHCJieHHbie oKpyrjibie rpaHyjibi ajieKTpoHHonjioTHoro ceKpeTa 
(pnc. 3, 6). Hx jinaMeTp cocTaBJineT 0.36-0.61 mkm. B nepnoji <J>opMHpoBaHHH y nponep- 
KOHJJOB nepKOMepa HHTeHCHBHOCTb CeKpeT006pa30BaHHH B 3THX KJieTKaX 3HaqHTeJIbHO 
yBeJinqHBaeTCH h Hapnjiy c sthm B03pacTaeT hx qncjio. Ohh o6pa3yiOT jyiHHHbie 
otpoctkh, HanpaBJieHHbie k nepejiHeMy KOHuy Tejia, b kotophx npHcyrcTByiOT mhkpo- 
TpyBoqKH. Cbh3h cfcopMHpyioiiuixcH npoTOKOB xcejie3 c noKpoBaMH Tejia b stot nepnoji 
pa3BHTHH nponepKOHjioB eme He HaBjnojjaeTCH. OjjHOBpeMeHHo kjictkh xcejie3 npoHHK¬ 
HOBeHHH Hapnjiy c MbimeqHbiMH h BbijjejiHTejibHbiMH ajieMeHTaMH BKjnoqaiOTCH b npo- 
necc HaKonjieHHH 3anacHbix nHTaTejibHbix BemecTB, KOTopwe OTKjiaabraaioTCH b cne- 
UHaJIH3HpOBaHHbIX IJHTOn Jl a3MaTHqeCKHX OTpOCTKaX. THCTOXHMHqeCKH XCejie3HCTbie 
KjieTKH HHTeHCHBHO oKpauiHBaiOTCH IIAO-om, 6£30$HjibHbi h aaioT peaKirnio Ha npn- 
cyTCTBHe HeiiTpaJibHbix rjiHKonpoTeHHOB (cpejiHen hhtchchbhocth nojioxcHTejibHan 
HIHK-peaKuHH). 

y C$OpMHpOBaHHbIX npOIjepKOHflOB BbIHBJieHbl flBa THna xcejie3 npoHHKHOBeHHH. 
JIjih nepBoro (onncaHHoro Bbime) xapaKTepHbi KpynHbie OKpyrjibie, nnaMeTpoM 
0.3-0.6 mkm rpaHyjibi ceKpeTa, njioTHo 3anojiHHioiuHe kjictkh h npoTOKH. CBoBojiHbiMH 
ot ceKpeTa ocraiOTCH HeBojibinne yqacTKH oKOJiOHjjepHOH uHTonjia3Mbi, conepxcaiiuie 
rpaHyjiHpHbiii peTHKyjiyM. ^acTb rpaHyji cjiHBaeTcn h o6pa3yeT b KjieTKax h npoTOKax 
oBjiacTH c roMoreHHbiM ajieKTpoHHonjioTHbiM MaTepnaJiOM (pnc. 3, e). 

Btopoh ran xcejie3 ^opMHpyeTcn TOJibKo Ha 3aBepmaioiiuix 3Tanax pa3BHTHH npo- 
nepKOHjiOB h oTJinqaeTCH ot nepBoro yjuiHHeHHofi (jjopMofi ceKpeTopHbix rpaHyji h hx 
M eHbiiiHMH pa3MepaMH, cocTaBJiHioiuHMH 0.18-0.25 juiHHbi mkm (pnc. 3, e). Cjihhhhh 
rpaHyji, KaK sto HaBjnoaaJiocb b xcejie3ax nepBoro THna, He npoHcxojiHT. 

)Kejie3bi KaK nepBoro, TaK h BToporo THnoB oBjiaaaiOT cHHUHTHaJibHofi cTpyK- 
Typofi - yqacTKH uHTonjia3Mbi, coaepacautfie 1-3 njjpa, cocjihhhiotch pa3JiHHHOH toji- 
iUHHbi oTpocTKaMH. 3tot chhijhthh njioTHo 3anoJiHHeT ueHTpaJibHyio qacTb napeHXHMbi 
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Phc. 5, CxeMbi cTpoeHHH nepejjHero oTjjejia Tejia c<J)opMnpoBaHHoro npouepKon.ua. 

B — BopoHKoo6pa3Hoe yrjiy6jieHHe; TO — rjinKoreHCoaepacamne otpoctkh; KMM — KoacHO-Mbime*i- 
HbiH MeinoK; MI — mhkpotphxhh; JIM — napeHXHMHa* MycKyjiaTypa; TM — TeryMeHTaJiBHbie acejie3bi. 
OcTajibHbie o6o3Ha^ieHH^ Te ace, *ito h Ha pnc. 3. 

Fig. 5. Scheme of the frontal part of full formed procercoid. 


jumiiHOK. KpoMe Toro, jjjih BToporo ran a )Kejie3 xapaKTepHO Hajurane npnMbix chhuh- 
THaJibHbix CBH3efi, ocyiuecTBJineMbix c noMoiubio tohkhx uHTonjia3MaraqecKHx Bbipoc- 
tob Mexc^y xcejie3HCTbiMH KjieTKaMH h capKonjia3Mofi bojiokoh npo^oJibHofi napeH- 
xhmhoh MycKyjiaTypbi (pnc. 4, a; cm. bkji.). CneuyeT oTMeraTb, mo OTueJibHbie yqacTKH 
chhuhthh xcejie3 He couepxcaT rpaHyji ceKpeia, a cneuHaJiH3HpyioTCH b HaKoiuieHHH 
rjiHKoreHa. 
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06a rana xcene3 naiOT otpoctkh, HanpaBJieHHbie k nepenHeMy Komjy Tena jioth- 
hok. B cbohx OTCTaJibHbix omenax ohh npHo6peTaioT xapaKTep npoTOKOB, yKpenneH- 
hmx nepH^epnqecKH pacnonoxceHHbiMH MHKpoTpy6onKaMH, h conepxcaT ajieKTpoHHo- 
CBeTjibifi MaTpHKc, IIpotokh oTKpbiBaioTCH bo BH6iiiHK)K) cpeny, a HX anHKaJIbHbie 
yqaCTKH CBH3aHbI C HapyXCHOH IJHT0nna3M0H nOKpOBOB CenTHpOBaHHbIMH KOHTaKTaMH 

(pnc. 4, 6). 

IIpotokh KaK nepBoro, TaK h BToporo thiiob xcene3 jioKajibHO h „rycTo” otkpm- 
BaiOTCH Ha nHe BopoHKoo6pa3Horo yrny6neHHH (phc. 5). BopoHKoo6pa3Hoe yrny6neHHe 
npejjCTaBJineT cc6ofi HHBarHHamno noKpoBOB anHKaJibHoro KOHija Tena jiothhok. 
TeryMeHT, o6pa3yiomHH cTeHKy 3Toro yrny6neHHH, auanormen no CBoefl cTpyKType 
TeryMemy ocTaJiBHbix omenoB Tena. Mhkpotphxhh TaKxce coxpaHHioT cBoe CTpoeHHe h 
nnoTHocTb pacnonoxceHHH, 3a HCKmoneHHeM nHa yrny6neHHH, me ohh oTcyTCTBy iot, h 
me OTKpbIBaiOTCH MHOrOnHCJieHHbie npOTOKH 5KeJie3 npOHHKHOBeHHH. BMeCTe C TeM 
npocjiexcHBaeTcn h onpeneneHHan TeHneHijHH k cnemianH3auHH MbimenHbix h coenn- 
HHTeJlbHOTKaHHblX SJieMeHTOB, 3aKJIK)qaiOIUaHC5I B 60JIbUiefi TOJimHHe 6a3aJIbHOH 
njiacraHKH, noncrajiaiomeH HapyxcHbifi uHTonna3MaTHnecKHH cjioh bopohkh, a TaKxce 
yBejmqeHHH KonnqecTBa h nnaMeTpa bojiokoh KonbueBofi MycKynaTypbi kojkho- 
Mbimeraoro Meimca. Hapnny c sthm Ha6nionaeTCH onpeneneHHan cneuHanH3auHH 
napeHXHMHofi MycKynaTypbi. Mexcny BOJioKHaMH npononbHofi napeHXHMHofi MycKyna- 
Typbi h KOJibueBOH MycKynaiypoH KoxcHo-MbimenHoro MeuiKa Ha6nionaioTCH chhuh- 
raaJibHbie cbh3h, a koco HanpaBJieHHbie MbimenHbie BOJioKHa CBH3braaioT CTeHKy 
bopohkh co CTeHKoii 6 okoboh noBepxHocTH Tena (pHC. 5). 

IloCJie npOHHKHOBeHHH npOuepKOH^OB B TKaHH BTOpbIX npOMexeyTOqHbIX X03HCB 
y pa3BHBaiomHxc5i nnepouepKonnoB b TeneHHe 7-8 nHefi coxpaHHeTcn to ace cTpoe- 
HHe annapaTa xcene3 npOHHKHOBeHHH, nTo h y HHBa3H0HHbix nponepKonnoB, napa3HTH- 
pyiomnx b nojiocra Tena Konenon. 

Ha 6onee no3nHHx 3Tanax pa3BHTHH hh^hhok b nponecce hx HHKancynnuHH h 
$opMHpoBaHHH KpionbeB CTpoeHHe )Kene3HCToro annapaTa cymecTBemio ynpomaeTcn. 
3to CBH3aHo c nonHbiM Hcne3H0BeHHeM xcene3 BToporo THna. Ot BopoHKoo6pa3Horo 
yrny6neHHH ocraeTcn Herny6oKan HMKa, nonHOCTbio yrpaTHBinaH CBH3b c KOHneBbiMH 
omenaMH xcene3HCTbix npoTOKOB. CeKpeTopHbie npoTOKH BbixonHT Ha noBepxHocTb no 
BceMy cKoneKcy h nacranHo b nepenmix omenax Tena, ho b ochobhom Bbixon ceKpeTa 
npHyponeH k o6nacTH KpionbeB. )Kene3HCTbie KneTKH He o6i>enHHHK)TCH b KaKHe-nH6o 
KOMnneKCbi, a CBo6onno nexcaT rny6oKo b napeHXHMe cKoneKca h nepenHHx omenoB 
Tena nepBefi. KneTKH, hx otpoctkh h npoTOKH nnoTHo 3anonHeHbi KpynHbiMH, oKpyr- 
nbiMH aneKTpoHHonnoTHbiMH rpaHynaMH ceKpeTa, nnaMeTpoM ot 0.19 no 0.8 mkm. 
KoHneBbie omenbi npoTOKOB 3anacTyio cnnbHo pacninpeHM h o6pa3yioT CBoeo6pa3Hbie 
pe3epByapbi, nnorao 3anonHeHHbie ceKpeTOM (pnc. 4, e). CeKpeTopHbie npoTOKH cno- 
co6hm BeTBHTbcn h oKpyxceHbi ToncTOH BonoKHHCTOH norpaHHqHofl nnaCTHHKOH 
(pnc. 4, a), hx anHKanbHbie kohuh hmciot THnnnHoe CTpoeHHe. Ohh oTrpaHHneHbi ot 
HapyxcHofi nHTonna3Mbi TeryMeHTa KneToraoH MeM6paHOH, a CBH3b Mexcny ctchkoh 
npoTOKa h HapyxcHofi i|HTonna3MOH ocymecTBnneTCH c noMombio cenrapoBaHHbix koh- 
TaKTOB. 

IIpHMeHeHHe rHCTonorHnecKHx MeTonoB BbiHBHno, nTo xcene3bi npOHHKHOBeHHH 
c<j>opMHpoBaHHbix nneponepKOHnoB o6nanaioT BbipaJKeHHofi 6a3o$HnHe0. IIAO-nono- 
xcHTenbHbi, a IflHK-peaKiiHH npHBonuT k noHBneHHio cna6on cnenn^HqecKOH oKpacKH, 
Toma KaK hh TonynnHHOBbiM, hh anbunaHOBbiM chhhm xcene3bi cnenn^HqecKH He 
oKpauiHBaiOTCH. 3th naHHbie CBHneTenbCTByioT o npncyTCTBHH b ceKpeTe xcene3 He3Ha- 
qHTenbHoro KonnqecTBa HefiTpanbHbix rnHKonpoTeHHOB. 

JloKanH3anHH, cTeneHb pa3BHTHH h ynbTpacTpyKTypHbie oco6eHHocTH xcene3 
npOHHKHOBeHHH y B3pocnbix T. nodulosus BnonHe cooTBeTCTByioT TaKOBbiM y c$opMH- 
poBaHHbix nneponepKonnoB h 6binn H3yneHbi HaMH paHee (KynepMaH, JIaBbinoB, 1981, 
1982). 


235 



OBCy^CJBEHHE 


OrpoeHHe, JiOKaJiH3auHH h creneHb pa3BHTHH 3K30 kphhhmx mejie3 (^cejie3 npoHHK¬ 
HOBeHHH) uecTOflw T. rxodulosus b nponecce OHToreHe3a npeiepneBaioT pnji cymecTBeH- 
hwx MOflH<i>HKauHH. Y OHKoc^ep ohh npejiCTaBJieHbi napoH CBo6oflHO Jieacaiiuix xcejie- 
3HCTbix KjieTOK, KOTopwe tcm He MeHee o6jiaflaiOT cneijHaJiH3HpoBaHHbiMH npoTOKaMH. 
IIpoTOKH yKpenjieHbi MHKpoTpy6oqKaMH h CBH3aHbi c uHTonjia3MaTHqecKOH o6ojio^koh 
OHKOC 4)epbI CenTHpOBaHHbIMH fleCMOCOMaMH. K BHyTpeHHHM BbipOCTaM UHTOnJia3MaTH- 
qecKOH o6ojioqKH npHKpenjinioTCH BOJiOKHa coMaraqecKOH MycKyjiaTypbi. OqeBHjjHO, 
qTO 3TO Cn 0 C 06 CTByeT S^eKTHBHOMy BbmeJieHHK) CeKpeTa B MOMeHT npOHHKHOBCHHH 
qepe3 CTeHKy KHineqHHKa Konenojj. 

Ha caMbix paHHHx 3Tanax Mop<i>oreHe3a nponepKOHjjOB (1-1.5 cyT napa3HTHpoBa- 
hhh) kjictkh xcejie3 npoHHKHOBeHHH He bmhbjihiotch, qTO aaeT ocHOBaHHe npe^nojia- 
raib flereHepauHio oHKoc^epHbix Ecejie3 h B 03 HHKH 0 BeHHe hx de novo Ha 6ojiee 
n03flHHX CTajJHHX pa3BHTHH JIH^HHOK. IIOOTBepJKfleHHeM 3TOMy CJiyJKHT npHcy tctbh e 
b neHTpaJibHOH napeHXHMe pa3BHBaioiimxcH npouepKOHjjOB 6e30TpocTqaTbix acejie- 
3HCTbix KjieTOK, HaxojjHmHxcH b HaqajibHOM nepnoae HaKonjieHHH ceKpeTa. Meacjiy 
TeM <J>opMbi, pa3Mepbi, ajieKTpoHHan njioTHocTb ceKpeTopHbix rpaHyn h rncToxHMHqe- 
CKHe noKa3aiejiH (cneuH^nqecKoe OKpaniHBaHHe npn IiIHK-peaKUHH) BHOBb o6pa3yio- 
mnxcn »ejie3HCTbix KjieTOK 0Ka3biBai0TCH aHanorHqHbiMH TaKOBbiM y oHKoc^ep. Ha 
3TOM OCHOBaHHH MbI CHHTaeM JKejie3bI npOHHKHOBCHHH OHKOC^ep H npOnepKOHflOB 
roMOJiorHqHbiMH CTpyKTypaMH. HcKjiioqeHHeM hbjihiotch ^cejie3bi BToporo THna, 
noHBJiHioiiuiecH Ha kopotkhh nepnoji. 

CjieayeT oTMeTHTb, hto »ejie3bi npoHHKHOBeHHH oHKoc<J>epbi T. rxodulosus , KaK h 
y npeflCTaBHTejien HeKOTopbix jipyrHx bhjjob hh3ihhx uecroji (flaBbmoB, KynepMaH, 
1979; KynepMaH, flaBbmoB, 1981, 1982), b OTJiHqne ot xoporno H3yqeHHbix acejie3 npo¬ 
HHKHOBeHHH OHKOc^ep BbicniHx Cyclophyllidea (Fairweather, Threadgold, 1981; KaniHH, 
njiyacHHKOB, 1983; KaniHH, 1986, h ap.) hmciot pa3JiHHHoe npoHCxoJKjjeHHe. )Kejie3bi 
npoHHKHOBeHHH y OHKOC4)ep BblCIIIHX neCTOfl HBJIHIOTCH MOOT^HUHpOBaHHblMH HflpO- 
coflepMcamHMH yqacncaMH nepBHHHbix noKpoBOB, Torjja KaK y hh3iiihx uecroji Hcejie3bi 
Ha Bcex CTaflHHX pa3BHTHH 3aKJiaflbIBaiOTCH CaMOCTOHTeJIbHO H He CBH3aHbI B CBOeM 
npoHCxoMCfleHHH c CHHijHTHeM TeryMeHTa. 

HanGojibiueH cneimaJiH3aiuieH acejie3bi npoHHKHOBeHHH T. rxodulosus flocraraioT 
Ha CTaOTH HHBa3HOHHoro nponepKOH^a. 3to Bnojme o6bHCHHMo $yHKimoHajibHO. 
JIjih flajibHeninero ocymecTB ji eHHH HCH3HeHHoro uHKJia npouepKonay hcoGxojihmo 
npeoflOJieTb 3HaqHTejibHbie TKaHeBbie 6apbepbi: npoHHKHyTb qepe3 CTeHKy KHineqHHKa 
BTopbix npoMeacyToqHbix xo3HeB h BHeapHTbCH b neqeHb. OqeBHjjHo, hto jijih a^^eK- 
THBHoro o6ecneqeHHH sthx npoueccoB noHBJineTCH jjonoJiHHTejibHbiH btopoh ran 
xcejie3HCTbix KjieTOK h, hto HaH6oJiee cymecTBeHHO, o6pa3yeTcn cneimaJiH3HpoBaHHbiH 
annapaT BbmeJieHHH ceKpeTa b BHjje BopoHKOo6pa3Horo yrjiy6JieHHH. BoKpyr nocjiejj- 
Hero rpynnnpyioTCH MbimeqHbie BOJiOKHa, qacTb H3 kotopmx, bo3mojkho, cnoco6Ha 
BbinojiHHTb (fcyHKUHK) peTpaKTopoB (BOJiOKHa npojioJibHOH napeHXHMHOH MycKyjia- 
Typbi), a jipyra h - npoipaKTopoB, hjih <J>HKcaTopoB (MbimeqHbie BOJiOKHa Meacjiy creH- 
koh bopohkh h 6okoboh noBepxHOCTbio Tejia). OpraHH3auHH aaHHoro annapaia Bbme- 
jieHHH ceKpeTa qpe3BbiqaiiHO cxojjHa c xo6otkom aM(J)HJiHHH,ii ( Amphilirxa foliacea) 
(flaBbmoB, KynepMaH, 1993). He HCKjnoqeHO, qTO h BopoHKoo6pa3Hoe yrJiy6jieHHe 
T. rxodulosus cnoco6Ho 4>yHKiuioHHpoBaTb KaK xo6otok. OjjHaKO sto npeanojioaceHHe 
Tpe6yeT 3KcnepHMeHTaJibHOH npoBepKH. 

HHTepecHbiM npeacTaBJineTCH bmhbji eHHan CHHUHTHaJibHan CBH3b Meacjiy xcejie- 
3aMH BToporo THna h npojioJibHOH napeHXHMHOH MycKyjiaTypon. HaM He yjjajiocb 
jieTaJibHo npocjiejiHTb rncToreHe3 xcejie3 BToporo rana, ho mo^cho npejtfioJiaraTb, ^to 
xcejie3HCTO-MbimeqHbiH chhuhthh B03HHKaeT He b pe3yjibTaTe jm^^epeHijHpoBKH 
MbimeqHbix kjictok b »eJie3HCTOM HanpaBJieHHH, a nyTeM 4>yHKijHOHaJibHoro o6bejiH- 
HeHHH yxce flH<i)<i)epeHUHpoBaHHbix ojicmchtob (xcejie3HCTbix h MbiineqHbix kjictok). 
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B nora>3y 3Toro CBHfleTejibCTByeT BbipaaceHHan pa3rpaHHqeHH0CTb ppyx sneMeHTOB, 
COe^HHHIOmHXCH JIHUIb TOHKHMH IJHTOnjia3MaTHqeCKHMH MOCTHKaMH, a TaKxce noHBJie- 

HHe xcejie3 BToporo rana tojibko Ha 3aBepuiaiomHx craaHHx Mop<}>oreHe3a npouep- 
KOHaoB, Kor^a ocHOBHbie CTpyKTypbi napeHXHMbi jih^hhok (h, b qacraocTH, MbiineqHan 
CHCT6Ma) yxce BnoJiHe ,D[H<}><}>epeHUHpoBaHbi. 

YnpomeHHe CTpyKTypbi xcejie3 npoHHKHOBeHHH y hhb aanoHHbix njiepouepKOHaoB h 
B 3pocJibix qepBeii onpeaejineTCH, no Been BepoHTHocTH, cmmemieM hx <j)yHKUHOHajn>- 
hoh Harpy3KH. C(})opMHpoBaHHbie njiepouepKonflbi HaxoaHTCH b noKonmeMCH, HHKan- 
cyjiHpoBaHHOM coctohhhh, a y B3pocjibix qepBen flemejibHocTb Hcejie3 CBH3aHa He 
c npeoflOJieHHeM TKaHeBbix 6apbepoB, a c BHeapeHHeM b CTeHKy KHineqHHKa xo3HeB. 

Pa6oTa BbinoJiHeHa npH (|)HHaHC 0 B 0 H no^flepHCKe Pocchhckoto <})OHaa <J)yHaaMeH- 
TaJibHbix HCCJieflOBaHHH no npoeKTy N° 96-04-49080. 
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MORPHOGENESIS OF PENETRATION GLANDS 
IN TRIAENOPHORUS NODULOSUS (CESTODA: PSEUDOPHYLLIDEA) 

V. G. Davydov, Zh. V. Korneva 

Key words: Triaenophorus nodulosus , oncosphere, procercoid, plerocercoid, adult worm, 
fine structure, penetration glands. 

SUMMARY 

The penetration glands of Triaenophorus nodulosus undertake great structure modifi¬ 
cations during a life cycle. A pair of gland cells in oncosphere provided with specialized 
ducts degenerates and appears „de novo” during a morphogenesis process of plerocercoids. 
Most high specialized structure of penetration glands is reached in the invasion plerocer¬ 
coid stage. A gland apparatus of the invasion plerocercoids consists of two types of gland 
cells, ducts of which open into the funnel-like depression. This depression is provided with 
special muscles to accelerate the excretion. In the incapsuled plerocercoids and adult 
worms the penetration apparatus is simplified. The penetration glands are represented by 
single cells situated in a parenchyma of scolex and in anterior parts of the worm body. 



BK/ieuKa k ct. B. r. Jlaebidoea u dp. 



Phc. 3, yjn>TpacTpyKTypa »eJie3 npoHHKHOBeHHSi OHKOc^epw h npouepKOHaa. 

a — (JjparMeHT *ejie3HCTott KjieTKH OHKOc^jepu; 6 — Ha^aJifaHan CTajunn ceicpeToo6pa30BaHHH b aceJie- 
3HCTott KJieTKe pa3BHBaK5ii^roCH npoyepKOHfla (nepBbitt Tun xejie3); e — flBa wna acejie3 npOHHKHO- 
bchhh ccJjopMHpOBaHHOro npoyepKOHfla Ml — xcejie3bi nepBOro THna; M2 — acejie3bi BTOporo rona; 
Cr — rpaHyjibi ceKpeTa; 3JZP — 3Hflomia3MaT*raeCKHft peTHKyjiiOM. 

Fig. 3. The ultrastructure of penetration glands in oncosphere and procercoid stages. 



Phc. 4. YjiBTpacTpyKTypa acejie3 iipohhkhobchhh npcmepKOHjja h ruiepouepicoima. 

a — CBH3b acejie3 BTOporo Tuna c MbiineHHtiM bojiokhom y ccfcopMHpOBaHHOro npoqepKOnna (cbh3h 
yKa3aHtr CTpeJiKaMn); 6 — Bbixon ceKpeTopHOro npOTOKa acejies BTOporo Tuna y ccfcopMHpOBaHHoro 
npouepKomxa; e — KOHneBOft OTjjeji ceKpeTopHOro npOTOKa c pe3epByapOM ceKpeTa y njiepouep- 
Komxa; e — pa3BeTBjieHne ceKpeTopHOro npOTOKa y njieponepKOnna; H1JT — HapyacHa h nnTonjia3Ma 
TeryMeHTa; i7J7 — norpaHH^Han miacTHHica; CJ7 — ceicpeTopHbift npOTOK. 

OcTajibHbie o6o3Ha^eHHH Te ace, *ito Ha phc. 2h3. 

Fig. 4. The ultrastructure of the penetration glands in procercoid and plerocercoid stages. 


